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What is Claimed Is: 

Xy/^ A system for subjective evaluation of 
aV/ehicl^ design within a virtual environment using 
virtual reality comprising: 

a scaleable physical property 
representa\ive of the vehicle design, wherein the 
physical pro^Jerty is adjusted according to a scale 
ratio for an evaj-i-iator of the vehicle design; 

a computer system for digitally creating a 
10 virtual environment having a virtual human immersed 
within, wherein the virtual environment includes the 
vehicle design and the viVtual human virtually 
represents a scaled evaluat\r; 

a motion capture system for sensing a 
15 motion of the evaluator and comi?kunicating the sensed 
motion of the evaluator to the computer system, so 
that the motion of the evaluator controls the motion 
of the virtual human in the virtual enVironment; and 
a virtual reality display mechariism 
20 operatively communicating with the compute^ system, 
for providing the evaluator a view of the victual 
environment while evaluating • the vehicle design. 
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2 , The system of claim 1 wherein the 
motioJa capture system includes an instrumented glove 
worn the evaluator for sensing motion of the 
evalua toV ' s hand . 



10 



3 . Vrhe system of claim 1 wherein the 
motion capture system includes magnetic spatial 
tracking sensors ibcated on the evaluator for sensing 
motion of the evaluarspr's full body. 



4. The system \>f claim 1 wherein the 
virtual reality display meclianism includes a head 
mounted display mechanism worri by the evaluator for 
seeing the virtual environment o^rough an eye of the 
15 virtual human . 



5. The system of claim 1 whVrein the 
computer system includes at least one via^o terminal 
displaying a view of the virtual environmei 
20 through an eye of the virtual human. 



it as seen 



6 . The system of claim 1 wherein the 
computer system includes at least one video terminal 
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displaying a third person view of the virtual hxunan 
imrm^rsed within the virtual environment. 

7. A method as set forth in claim 1, 
5 wherein the\scale ratio is a ratio between a 
predetermined dimension of the evaluator and a 
predetermined dimension of a member of a target 
population . 
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A method subjective evaluation of a 
vehicle design within a virtual environment using 
virtual reality, said method csx^mprising the steps of: 
preparing an evaluatorv of a vehicle design 
for immersion as a virtual human iia the virtual 



15 environment, wherein the virtual environment is 

created within a computer system and includes the 

vehicle designs- 
determining a scale ratio for the 

evaluator, wherein the scale ratio is a rat idv between 
20 a predetermined dimension of the evaluator and 

predetermined dimension of a member of a target 

population; 

preparing an adjustable property using till 

vehicle design and the scale ratio; 
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growing the virtual human within the 
rirtual environment to virtually represent a scaled 
e\i^aluator ; 

aligning the virtual human in the virtual 
5 envirdteiment with the evaluator and the property, 

\performing the evaluation of the vehicle 
design by the evaluator; and 

using the evaluation of the vehicle design 
in the design ok the vehicle. 
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9 . A method as set forth in claim 8 
wherein said step of piseparing an evaluator includes 
the step of measuring anN^nthropometric dimension of 
the evaluator . 

10 . A method as set Xorth in claim 8 



wherein said step of preparing an ^valuator includes 
the step of positioning a motion capoure system on 
the evaluator for sensing a motion of t\e evaluator 
20 and communicating the sensed motion of thev evaluator 
to the computer system, so that the motion of the 
evaluator controls the motion of the virtual hujnan in 
the virtual environment . 
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11. A method as set forth in claim 8 
wheisein said step of preparing an evaluator includes 
providing the evaluator with a virtual reality 
display mechanism operatively communicating with the 
5 computer sysvtem, for providing the evaluator a view 
of the virtualNenvironment while evaluating the 
vehicle design. 



12 . A methcid as set forth in claim 8 
10 wherein the step of prebaring an adjustable property 
includes the step of determining a scale ratio range 
for a member of a target population represented in 
the evaluation and using the ^Bcale ratio range to 
determine adjustability of the 
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13. A method as set fortn\^in claim 8 
including the step of determining whetlaer to perform 
a new evaluation and performing a new ev^uation if 
determined to perform a new evaluation. 

14. A method as set forth in claim 8 
wherein said step of growing the virtual human 
includes the steps of: 
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assuming an initial posture by the 

eyaluator ; 

digitally establishing locations of motion 
capture sensors positioned on the evaluator in the 
5 initiai\posture using a computer system; 

reating a virtual human digitally to 
represent the^ evaluator using the digital motion 
capture sensor \ocations for the virtual human, the 
evaluator 's measurements and the scale ratio; 
10 aligning ^he virtual human with the 

evaluator, wherein th^ motion capture sensor 
locations on the virtuaJi human are aligned with the 
motion capture sensor locations on the evaluator; and 
checking that theViotion of the virtual 
15 human mirrors the motion of tire evaluator. 



^ method of subjective evaluation of 
a vehicle design within a virtual en^^d-ronment using 
virtual reality, said method compri sings, the steps of; 
20 preparing an adjustable property to 

represent the vehicle design; 

measuring the evaluator; 
positioning a full-body motion captur^ 
system on an evaluator for sensing a motion of th^ 
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evaluator and communicating the sensed motion of the 
evaluator to a computer system, so that the motion of 
\:he evaluator controls the motion of the virtual 
huirtan in the virtual environment; 

\^ providing the evaluator with a virtual 
reality dr^lay mechanism operatively communicating 
with the compter system, for providing the evaluator 
a view of the victual environment while evaluating 
the vehicle design 

determiningXa scale ratio for the evaluator 
wherein the scale ratio \is a ratio between a 
predetermined dimension ors^ the evaluator and a 
predetermined dimension of ^member of a target 
population; \ 

adjusting the proper tyS. using the scale 
ratio for the evaluator; \ 

growing the virtual human \n the virtual 
environment using the measurements of tslie evaluator 
and the scale ratio to virtually represent: a scaled 
evaluator; \ 

aligning the virtual human in the ^rtual 
environment to the evaluator and the property; \ 

performing the evaluation of the vehicYe 
design by the evaluator; and 



using the evaluation of the vehicle design 

\ 

isn the design of the vehicle . 

\ 16. A method as set forth in claim 15, 

includxng the step of determining whether to perform 
a new eva\uation and performing a new evaluation if 
determined tb perform a new evaluation. 

17. AViethod as set forth in claim 16 
including the step Vf determining whether to use a 

-^new evaluator and usxtig a new evaluator if determined 
to use a new evaluator .\ 

18. A method as\set forth in claim 17 
including the step of determining whether to revise 
the scale ratio if determined not to use a new 
evaluator and revising the scale Nratio if determined 
to revise the scale ratio. 

19. A method as set forth inNclaim 15 
wherein said step of growing the virtual numan 
includes the steps of: \ 

assuming an initial posture by the \ 
evaluator; \ 
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digitally establishing locations of motion 
icapture sensors positioned on the evaluator in the 
inistial posture using a computer system; 

\. creating a virtual human digitally using 
5 the motioK. capture sensor locations for the virtual 
human and theNscaled measurements of the evaluator; 

aligning the virtual human with the 
evaluator, wherein the motion capture sensor 
locations on the virtual, human are aligned with the 
10 motion capture sensor locatsdons on the evaluator; and 
checking that the mbtion of the virtual 
human mirrors the motion of the >evaluator . 

20. A method as set fortlKin claim 15, 
15 including the step of determining a scaJse ratio range 
for a member of a target population represe^nted in 
the evaluation and using the scale ratio rang^^ to 
determine adjustability of the property. \ 
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